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(57) [«*fj] 

vmHm*#o&8\z* «t©*aui*DHA*. m 

ARAM, Sfctt, *0W*fcjE#&V'Wfc±fl*1* 
DHA*dtrtMUm£tt®ttn. 
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1. DHA^Cff^l^ftt^Wf^MtC, M£o#SlJfiL 
tDHAI^AIlra 1 tipmi 5 fx g*v> L$J 1 0 0 /i gOlEHfc±#f-3«<Z> 
M»*<t>DHA£^£n I. ^ t ^ f, ^ I, , *o 

2. iglftttiftl,!,, 

^hD7-f-, ^LM^^77i^^ A-^n U y ?m.5k& (hyperpep 
ecolic acidemia) ^ ,gtfS»t, yx.)l"<~ HJWMv 

5. mnm^tw^K Tw^v-m-?*>z, i^2«m 

7. mmm*. n®frmmTr$>2>, 

8. «S***JSHO»«l»* (diabetic neuropathy) gg 

« 1 e>m, 

9. gclf«^\ t;p3~?a, Sfcii, $k*^b7°u**i/yy y (pro- 
oxidant) M^^m^cJ:oTiH&S*Lfe#ftK#-C*a, 1 <7>#& 0 

1 0. DHA^SWl H*fcD*Sj5 0mg4v>L|!j5 0 0 0 mg*41 

1 1. DHA^Wl B&£^5 0 Omg^lt^^J:^ !:|DH 

1 2 . fT/ETO^ <H20%«DHA Sr-g-tr , WtM 1 <^&o 

1 3 . mkWP* <H40 %G9D HA £:#tj\ 1 <7)7r& 0 

l 4 . ir/ftSt^*®^ E P hwUAtf^K m&M l <7)^£o 

15. H A J&* ^ U -fc 'j K^^-C»1" £ , 1 <^&o 
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1 6. mi* k Aim<vmmm% < tt> ia®<^&®£jg*u 

i 7. f£$i4»llll, Sfcfi, fare**, tf*i!i 6<DUm 0 

1 8 . M^»-e&&, B&#« i 7 ^^ffio 

19. mn^mm^ > ^J^f3f^^ (Crypthecodinium) 
> it^Jl l 8 ayfifeo 

2 0 . HJ Kv^ -tr- h (Chytridomycete) If^jjl 1 7 

2 1 . f£f- r 'J Kv>f -fe- h (Chytridomycete) ^\ x 9 ^ 7, h f- h 'J 7 A ( 
Thraustochytrium) £ fcji, ~> h y'f- h >J 7 A (Schitzochytrium) 

2 2. g?fW> ?-v^-fe- h (Oomycete) WtMl 7?)*feo 

2 3. W<^>~ -b" - ^ (Oo^ycet 6 ) #\ (Mortierella) ^ +}- 

^nv^7 (Saprolegnia) (Mucor) <d-~MX$>Z>^ W&M 

2 2 

2 4. &DHAffll»*gP«3-«, H*3U<?>m, 

2 5. iDHAiJI*, #7°-fc;K $80 > Sfcii, 5UR)£ LmtS, MM 

M 1 *>#feo 

26. ®DEAMm*%mn&*-r&, m^mi<o^ 0 

2 7. f£DHAM£MM^«> ff$«l?>#&> 

2 8. |DHAii^tp D p«i^t If^l^^ffio 

29. m-k&tf, mmm, ^a-h-v^ ( s p° ona 

ble) K W ? f > ^> t 14, jfttt K Vv'yy & , mtM 2 8 <DU&o 

30. DKAbARAXZKft5m&*®&brzftmBmzn<>&%vL, m 

^JfH+ARAS^M 1 m 1 4^8 Op g&v>L&5 0 0 ^ g^)$£H^±#$ 
« <J3fc#8F&*0, D H A^tfWWI^WH t A R A 

3 1 . If #jgii^WE#-e*&, i»« 3 0 cd^&o 
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3 3. yxiv^^M, *r£JBog!ffirG£ 

y^fn?^-, ?LM?)l'7^Aa /^^a 'J 7 ?®JfiUE (hyperpep 
ecol i c aci demi a) , j^^fSli^'t, y * ;V ^ - # - , IlJWSff v 

7shn7^-, SlJMfi«lf«\ Tv'^C o At^f^^g, -WIB* 

Um., *tz\$, fchWV ffi*Jl3 2(7)^ffio 

3 4. i»Iftttil)i s , 7^7^^-«-e*&, ft&£3 l^^&o 

3 5 . ft«Mib'» ^ y t * y h >m-e& & , 3 i <D^m 0 
3 6 . mwm\ mnfr$km-?$>&. 3 0 <d-%& 0 

37. M^«MH^^It# (diabetic neuropathy) 

m~tM 3 0 (Dfrfeo 

3 8. §Efc«F**, «fi\ 'rn^-^A, ttzit, &*$tr'7v**i'yy}> (P r 
o-oxidant) S^JSagRfc J: o , 3 0 

3 9. DHA^SWl B*fcU#&5 0 m g fcv* LJfo 5 0 0 Orag, ARA 

4 0. D H A <0jg^-**« lH*fc^5 0 0 mg, ARA <Z>$3-**< IB*)!: 
fllJlOOOmg, J: 3 fc&DHAfflHi&AR If^I 

3 9 co^-ffio 

4 1. 1DH AMfli^* <H20%?)DH A^*, i?A R AfftlB* s ^4 
<tU 0 %«ARA^tr 1 m^MS (XDfrfeo 

4 2. tDH Ar(SII»^ < t i> 4 0 %<VD H A ^A R AMri^fc 

<tU0%©ARA ft« 3 0 co^ffio 

4 3. mDHAfftlltlARA^BI^^K^^EP A<omX&%\<\ m$CM 3 
4 4. iDHAtfARA^f'J^n'j K<^-e#£l-& , 3 0 <Dlo 
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*u tSEDHA^iisriiiEu a r kmm<ommm%&& < t *> i ®« 

4 6. ill^, »t«4 5 

4 7. ItM^f|M^\ ^'^f3f'f-')A (Crypthecodinium) 

M^«4 6®m 

4 8. t£DHAjf£!S^\ f f'JK^-b-h (Chytridomycete) 
ff«4 5<7)^ffio 

4 9. tf h'J Fv^t-f (Chytridomycete) x^^hf-Hj^A ( 
Ttiraustochytrium) f fcj^ ~> > yf- (Schitzochytn'um) 05 — |g 

flf5fcH4 8C0^&o 

5 0. ^^-fc-h (Oomycete) Itl45» 
5 1. f^-^-fe-h- (Oomycete) ^ ^;i/r-fxl^ (Mortierella) , 

(Saprolegnia) 4fctt53.3->P (Mucor) 44 
KtS, ff*H5 OCO^teo 

5 2. iARA«|iai» s ff^ (Pythium) £fc|i*ij^xp? (Mor 
tierella) £>-ifi-e*^ 4 5 GO^&o 

5 3. fAR Affi3l)gffil*S^t:f- A •^yf^XA (Pythiuminsidio 
sum) , ifcfi, ^jvfxi/7-7JVt°t (Mortierella alpina) fg# 

S4 5C077&O 

5 4. fAR Afftfli^ffil^*:? ovt^ (Ochromanas) ^ (Eu 
grena) J fc|i*'^7^'J f (Porphyridium) W^Jl4 5 

5 5. fSEDHA^IB«r»PS^1-4, fi>RJl3 0 ?)^&o 

5 6. |fcDHAfilI*\ #-/-feJK 4fcli, HJpJfc LT^I"^ 

5 7. ||DHArSII^#0PS:^Ta> III3 0« 
5 8. StDHAfftiBSr^SHS-^-t-*, ft*£3 0 coffee 
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6 o . m&&tK mmm , v - # u > > -> a - h - >- ^\ gfc-ctt *. & ( s P° ona 

ble) Kl^y~>>^\ ifctt, ~>>^-C&&> l$S59©^fc 

6 1. ARA^Cff^IHfi^t^Wt^M^^ 
JfiL+ARA*£]fiUftlm 1 0^ g&V>L&5 0 0 // g €>*£H£±#3 

?)ntii^i?)ARAm, nmi^<omm^^L, *<Dwm&.&<oM 

6 2. ARA^gWl B 5 0mg^LlS)5 0 0 Omg, t%*> 

^CiARAil^l,, 1$|6 1« 

6 3. 04fc»)ftl 0 0 Omg, fc «fc $ fc&A R Aift 

)f£4X-£> tf>Rll6 2 

6 4. &ARAiftH#4?4< fcfc 1 0%OARA£-£tN M6 10^ 0 
6 5. B|ARAffiII^^®«jtCEP A©SA^^V\ H*^ 6 1 ?>m> 
6 6. lARA^f'J^'J-fe'J Ktf>3&-C#£T*, 6 1 (7)^ffi 0 
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X&Wte, K3fAHi>» (DHA) Sr^-Av^^-^fflJBSJgfe^ifer^Sjm (single 
cell microbial oil) , 77*K>» (ARA) «r -^^3C?^JmJ9&^Ajm (single 
cell oil) , tfc\±DKA&GmMbARAlttMffik<D&&&hi£to*1(t&& 
m K « % fi K T# tf « t) £ > £ « t 1 2> «^ 1" 

tf<£5?£$ftl£mfc1-4>^fc#££*lTV>So 7 (JsJlftA R A t 

) l^-6^7^(?)fii#»Mlif (5-8,1 1.1 4-x-{3tff5 

20:4cy-6) "C* <9 > A#+ M C z o £ «Ml 

flUDJK-T**o ARAI3, Mill? (structural lipid) t LTtf)±gfc&«|<a 
ifefc, e>#^-f n-tr^^f K (circulating eicosenoid) [ffl)x.«\ 7°n^ 
^9>v>E 2 (P GEO -. ^n^^f^^r/h (PGIO , fn>|> 
•9-^Az (Tx Ai) , *iD f n>f3h'JiVB4 (LTBO tC« (LTCO ] 

KnfA^fxyf (4.7.10,13,16,19 - F3tMfi>l2 2 
:-6«-3) (MDHAiBfX) f*, t h^JH^#©#ft3e»H*tt4H6S 



(8) #St¥8-5 115 3 3 

<om&&frvi <ft&-rzmm&-?$>2>o k k?)^ d ha 

m^ftl&?tltltt\ ^o^««^^7° ($!) X. T 7, hn^'JT) iaoTu(D 
. * 7 • - a - n * 5 * h 'J - 56 (1991) 518-524^ _ y " ] 0 «H(7)|ffl|& 

illi#i:DHA^^l^^ft^^ i*J£«?L t WtDHA 

t*«-C|J (Sanders) "Am. 3. Clin Nutr., 31 (1978 

) 805-813^^" ] 0 ^A/#£ LT#3L*5-X.£>:fcfc*#fc, MtLT^ 
K^«>3Bffl W#3L * ^ ^. *t ^ffi ^ * fl* ft £ ftl * * Jtt£ L fc 

e Lancet) 339 (1992) 261-264,^7" ] 0 £ ft JtMMft ( di 

etary intervention therapy) ^ $1 jj^ <9 ft ^ ift 111 Officii * D N A<7> V 

±^ & 2 fiffitf (DDNAl/^i 5 , 7^7^^?- ^B^<7) Ilffllt £ V> T \t 
LT v»4 [M. y ^;w*- ?, c . iK9 > K, K . ^nf777, £ J: 
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G. Wt~K£Z> "Jf®26 (1991) 421-425^^" ] 0 
^ )V* * is v - a |f m\$ , tI#>TRv>$t * & oS8um<7) v ^;v^if *-f £ i t 

T "^)V**i/V-J»<DB^" , M<V%M9 (1987) 571-575^^ ] 0 - *l 

^<7)Vll^c7)^^*^V>T3o<7)^;v-7Hi^«?tiTV^ [A.C tJ)VK£ 
& "3-nt'T > • • • ^xV 7 h 'J 151 (1992) 117-120 

^"V" ] o 

^ jv^- * v v - a If l y'\±, * v v - a t ^ ^yy- 

-yr-mm, $r£^<7)glJWfif|v7. fD7^ (adrenoleucodystrophy) , & 
H}^V7^^m, ? *»JfiLi!E (hyperpepecolic acidemi 

a) #&* 0 &2^-?V)|£#{i, #<^JVi^->V-AlW*M 

fn7-f-, SlJMflWW^ (adrenomyeloneuropathy) , Tz/ )V-C 0 A* * 

- A It $ * % o m# ^ M 7*- ? <fc tf . (7) ^ K # * * JA 3& s 19 * * L 

^ )V* * 1/ v - a |f $ * & o &# (7)« £ *j 4 lWi:o^T 
^*ffi<*>fflft£J:*u*, £*ifc«tt*<&!lJffiBto >-^>u*»iiE«r/it 
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jty\. (cuter segment) fcAUftl" *3fe£#fltf> 'J >ffiJf t t , "C^ r MfcS ftjfc 
DHA^|fet#lCMUV^„ /^f > (Bazan) t ^0*pJ]«^ fift 

iH"CD H A t A R A j&^ft «9 ^ & V» V> ? £ £ /i Lfc [N.G. a 

^fy, B.L T.S pfV, j3<£cFM.Z. ^iJTXHJ:^ "Biochem. Bi 

ophys Res. Comm. 141 (1986) 600-604^- y ] 0 

Ai/-, #HM^klE, *it#£«^ (f!lx_}i\ &h 7;^-? a 

, MoT 
v>*j&#ii, Mltt^DHAJaJitMRA^ ftH^^j^tis l^wc 
jfcgfc L x *j far l 7t ^ ;v k t# A/-e ^ & £ t * ji v> /£ t 0 fli x. tfft a <^ 
fiffftfcJJUf, AR AtfJJliL/Mg'J vflif ^^^xf-Mbv^wo^fbt , 
is it % H!*ff#gRS#<z>#£ fc^Mtffl M Sit j&**W1 Lfc [ k 7* $ 7 5/ 
"Prostaglhndins Leukot Essent Fatty Acid 46 (1992) 47-52/^ 

tv^iW%^$tlTV>l, [D.F ^oevcii "Prostaglandin 
s Leukot. Essent. Fatty Acid 46 (1992) 71-77^. ] 0 

Lfc*«oT, i&3SHJ!fi»-C*4DHAt ARA«, ISM 

> <b t< liKw^ ^*He# fcv>?, tt&£ttfc#*?&*T*fc«><& 

*$tm&, W3&*<&lli!fr*DHA'i> L< fiARA, f 7k D H A i A R A gdM 
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£Xf&&m (Witt, fe\ 7^5-^, jsJiO^Jc®) =Sr^*td^St 19 ^^T^fJ©^ 

DHAt L< teARA*&%LtzmMmm&m, *^^(±DHAtARA^^ 
DHA*ARA<^£«#L£#<?>^« ^^oTV^t 

# if $ ft tz m% k n l x ? tt&w. a 1 1 -e & < m»MU t> nr t£ t & & 0 £ tt <d % 

*^^J;tL}i\ »^«#£^«T&^<^£fi, DHA^« 
Mil, ARA£^«£MJf> *&VMii*if>^Jia^!b*ife«ri^J:^ 

kOftWKfc^Tti, Jttt> * fcf^WiftMMDHA t ARA©1^ 

^ )v mm * % *t t 0 d h a t a r a it xmm&m s«ii^ioTv^ 0 

D H A t A R A it V <J ^ V -b 'J F«i ^otv>4^fiL v> j)K >J > 
©Ilt^oWU^o DHAt ARA!±, DHA4i»^:liARA 

#H§?<7>0;* LV^Hlttt J:*Ltf, DHAltliARAmLtlilM 
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Olt%©DHAi^(J:l Oll%«ARA^t) o 

^ « l tz ?m * ^ * onfflms** k t d h a mm & L < li A R A m 

M ii -ittfc , -9- > ^ + 4 IiJKm<75 f - x x r JVffllfr^ # * * n v 

, if£Mtt> f/:iiWx.Stt^^c DHAifcJiARA*" 

£«MLT, DHA^^Mlg^ARA^^i^^rSl^M^^^i 

ii A R A £\ «t »9#<<7)]— ^WMI ^^vMii^M^^MMSI^T^ 

1-4 J: «5e • l£If S If4ia4l?)et IWJfic^D H A & t < 

}iARA-^««/SIl^Mt-4^^(?), *&gij«>$f4 Lv^lifuMU 

DHA^8t4«lili©4)Si:ii, ^fifeHS^S fnh*5 ( 

Chattonella) ^ (Skeletonema) ^ ^yty7 (Thalassiosira 

) > >fV^'Jf* (Isochrysis) , tyy^* ( Hymenomonas ) ^ Sfctf^iJ 
7°h^^^ ( Cryptomonas) ] d fc % & „ $J t Mil 

c7)^»M^* «9 , MHIi CM*, if* 'J 7"t- 3y^A ( Crypthecodinium 
)_] ;f h'Jyt^tr^ ( Chytridiomycetes ) [0J;ttf h 9?* hf- HJ ? A 
( Thrausto-chytrium) ] ^> h y*f- h ij 7 a ( Schitzochytrium ) f^)|cfi ; 
**^lilPliM CWx.«\ *;Vf-xl/7 ( Mortierella ) , t^n.l/^xT (Sap 
rolegnia) > ( Mucor) ] 4^4^, £ *l K RBfe 3 ft 
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A • ( Crypthecodinium cohnii ) 19 , ^ tLHov^Tti 1 9 9 0^2 

J! 1 3 H#ltm®«*B#lttBfI»4 7 9-1 3 5-tKSiK$*LTV^o C ■ 3 - 

ffl 0 7H^V?)7^'J*> • * 7° • * -V - • 3 U 9 =y a > (American T 
ype Culture Collection) tC"3^--©*4ft©i)->'^ (#fi<?)DHA£ 
KtS) *$KU ATCC*Bff4 0 7 5 0 *#ltfco 

ARA*4iH4^i:tffl»«lHTIi, W&*M C«x.tf, #^7>f 
ijy^A ( Porphyridiun) ^ tfntt^ ( Ochrcmonas) ^ ^itfg-^Vf- ( 
Euglena) ] , fei^Ii [#!l;U±\ t'f^A (Pythium) ^iVfiV?] 
4iT***4o ARA££fi£1-££tif><7)fic7)#-< Ji, i^ta^Uffi^M^x^ n 
(ETA) ttlStio fl^iti:, P-^fV^^^A (F\_ 
insidiosum ) $ £ xfu -7 A> \£ t ( M. alpina) tfARA^ti^ < t 

1^£&V>" tli, ARAMEPA©»«: < t *> 5 = it*i8C 

iltt^EP A i^;W>^v> t , A^pj y-^f)ARA^itti)ll)^ 

ffi, ^EPAmLM^tSittt, EPA^ 

jfH^gfj^^^oTV^^-eSS L < ^V^ 0 Lti'oT, ARAtEPA©S 
# * & »i *IPJ3 ttfflt^it ** "C § & ft tl ^ % , E P A £ 
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# - • uV?T4~? (American Type Culture Collective) tlT 

V»4 (f!lx_ii\ ATC CW#^ s ^tL^tl2 8251^42430) o 

DHA t E P A^M^£4j&1-&»#fi£> #3&9!K*i^Ttliffl1- 

(^!1xl«7X) #TM£ffi1-*'fc, 0^ftfcMg£j££&j£fc#BJl&?& 
JtriMI ^ *L*o 00*. i±\ 3-50 ^Ullgt, 1 9 v y fr^tz <9 * -7 
*4>fc< £ & 1 0 g (jf* t< »il 'J 2 0-4 0 g) 

- - - v>mm*8t*&&-r jit ^ § & 0 

o § <7) 9 y Z * Mfc L tz it , 9 7 a h y m ( Rushton-type) <d 

§ < 1-4 o (tiP SP 8 ^) 5 0 0 c m/TOT (#f £ L < lift 3 0 0 

£ * »?SJt if' £ 4 £ t co -c § 4 « tl oflw ii , M % K t o T &fc 

©2^i:til"C^J:v^ jff 4 t^igMiii, * > h*-^* > (instant 



(15) 
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Oceaif) 7-yy V<DAXm&, B& 1 T J v h ^+ 4 ■ 5 ~ 2 0 g N 

aCU iil'J^hHl. 2 3 g <7)M g S 0 4 • 7 H 2 0, RVfafc 1 'J ? h 
;v+9 Omg^C aC 1 2 ££^i&#*rc** 0 M^46l!£J[JX-T t «t <> 

iMaW- (reduced carbon source) £2jHx.&o ^ 'J 7°r n 
■9 «b 0 . 0 5-1. 0 gOfiffl*iMx.4^JfJ LV> 0 PJx.lf, lmlSft!) 

3 0 u v \ pcD^mm^m^t, tkmt±i<v$>z>mm 7 k iv^v *> 1 o - 

2 0 g^*«)gKTl^LTV^»®Mlfc (seeding media) £ 1 ~ 3 1; y 

^v^;v«^-e**o Wictf, i#S£i9 150-200 cmb^»» 

lit, 1 tz *) $&|f 1 *} S^C 1 § (1 volume of ai r per volume 
of fermentor per minute ; WM) t Bi^jiE t ^ C ■ 3 - 



ci6) 1 1 5 3 3 

(irfiS n-*, X (ldactose) ^ 7^*1*-.*, £ £ 

±-cjsfcg1-£o -JKtii, i l ) y h>i'£ti*)%)2 o~5 0 g^^n-x-eHg 

JglJK, 1 V y hfr^fcy)%} 5 0 - 1 5 0 g<Dy)Vx-z&-fc%}\z.j}\[x_Xi>£ <, 

3ft*>o W&tf, fV73 (Difco) 7 '7^F^-7-3- (Marcor) y'y^FW 
MrfftM^ v x7f> (Sheftone) 79 y K<7>^7° h > £ £ 

<73J: ? -jttK»i»#«lfflftJ: *)S«"C*4o DHA^KliARA 
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if> ^'j7T3y^^A^f7'nff->u^A) t±, ^i5~3 4txe>i&j£-e 

2 0-3 0ti:«tW«t Lv>o «t »9 Sv>fiffiT*Jtt4*5W« t 

J£#fi, Jfc^pHISH (-ISLKit, H)5-0~9-0^pH) it 
l&Wffl^LTii, ■0«pH«fflH)liti^fi L 

V^o KOH^NaOHMIHMLT, «®io fcjgjfco p H ^111^ 0 & 

$*<d p H * »t 4 sua fc 7 * # U 4 nmtefcUfflff- tit ^-e 1 4 

* U>JfcWU o~i 5 SB) ft lfflS) 

mmfkf&ommik, %m%>*zfi>K2 4m®tiu&z-£2>o zwrnm*. dha 
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if ^ V 7t 3 A $ tz li h 7 ? * r f- h 'J ? A <7)fflJaa(i^ 6 0 - 9 0 
, * 'J 7*x 3 v~ V Aft (A T C C*B#-t 4 0 7 5 0 t ^) 

tit, nhti&su *^x<Di*>mi 5-3 o %*««iffiflrffi&fimi*^tPo * 

15~2 0%co^ 1 J^f->K ( C 1 4 : o ) 

15~25 %<0*fr 5 f" > HI ( C 1 6 : 0 ) 

5-15 W (Ci8=i) 

3 0 - 5 0 %coDH A (C22 = 6 ) 

^««rt^&fti^*¥S (i^ix.»L^> m&frm, twm&ViX to- 
rn.) CioTttft^WL, iMI^MtiiHt^L, 

(supercritical fluid) (ffij*. jB»#C 00 ft 
jiO-jl/, Ai^f >S7X3JVH> (ascorbyl palmitate) ^ JsJ^BHT] 
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7-*, 1986) » 0 LfrLKtfb, ZfLhVmm&tt, -jfcK 

SMti^^o 1?!!x.tt\ «» t n > y ^ f > y - L 

^tJit^-C^o 5 Om l <DEJ&& (4 5 Ofcffi, 10 0°C) K&^X, C 
. 3 ~-~j^fflfl|<0 8 6%£2 5MfflU fLT100%^8 5 

ffi Hi fcifc**^ **fy -c* 4 li , ^ * *r y t m * v * o jg^o 4 #j# »± 

«o^E)S^^^i3^T^ 2 0 - 5 0 , C<7>i&£|-eft2l§W, A>f fciS£* 
tS^f ILK S^^ft, ;^4"7X^iIL, M%*&%LX\/*i>^ 

0-3 5%) J: ^Mtt<7>if^« («iifx?y-;K ^V7°nA/-;K 
Xfi^^^ > t v 7 s n^v - LTiSSIftth"!"^ £ £ 4> T § 

ar a-^mbiom; 
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gJ^ttl U v y )Vmtz *) >f)l>u~-3,m 1 0 - 2 0 0 gtv^lSl-CiK -irk 

Lfti J oT, (whey permeate) (9* h < 

xfl *k £ v> t , it in* o^fgiE * Jn x. * a o 

»?)^<ft*&t4, 1 'J ? Ml^fc*)ft8~ 1 0 g<PBWitfJ$£#*&1-;&?>5&* 
fatL^o MJ7°h>, n-y • *x 4 -7° • 0 *- (corn steep 1 

iquor) ^t^^46^{tilc7)a^?I^«ffl-r^it^-- e §^ o itl«^«M^#iD 

K«&SJt ($§trl*&2 5 - 3 0"C) T3-4B^tL/:t, «<7>»$l^ 

(fed-batch) "fe > * 4 ^ 3feR§&»^T? 4> «t § ? > 

(marine-type axial impeller) j&«JjJt *) ft # kftT^&o 
0 ? h>HlgMf Ji, *1 'J f MV^£*)$J5 0 g<^;i/n-*i:fe6 g?)»ttl 



(21) imW-8-5 11533 

7 o 

$t$£sft£o Wf-^7°cr)«{j:, 5 0 c m/m-h 5 0 0 c m/$\ 3i L< 
li> 100)5^ 2 0 0 c m/®\'Wt'm.'ti>V>im* LV> 0 

Sit § £ o 

*#l^;Wi*~?~ L£(tftJf££>&v> 0 ^jV3-^v^;p^5 g/ l J: «3 

^;V^t±, jfel 0 0 g<7)?)l<X-X$3£Xfm 1 5 g<DBm/ 1 ^fflV^ft& 0 * 
tv> 0 i(0it ti, xa. 7JVt°t (M. alpina) 

fcgE&W, fllxJfMa z u 3 1 0 R«, ^^J*3&fe*#I;l4fci&fc;tJII*. 

««&*Ni, J:»3ftv>fiBtri§*Lfc»#, EPA*J:^4<, ARA^J; 
«9^<^1"*«lfilt**o Wx.l^ ^Wf-J-V? 7;VHV (Mo r t i e r 
el la Alpina) ^181:1 *H&v>fij£-eJg*1-* t , EPA^t)^ 
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wt/f^-v^ii, &i5-40g/i <z>£#fc-e*;&o HSfiDtfi, -e<7)#&^ 

Wt, *tf 5 - 4 0 % (7)11^11®, *£>&1 0-5 0%l±ARAt*S, 1 
> ftt^W^*tl.ii:^^o *#rt*Bfr*3*l4»#, ARAM 

m 

mzm-r&tisbK mmmm * m v> * d t a«s s l ^ 0 ft « © ffi 

«a*#>b4fe, HMJ: Wl^^ARA^MSt^MIi^»ai1-^>7tfet 
^stt^TiJ, M. alpina^^ £*gN*> fil^^CO^tiliJ 
•t&oWBL^ibK MWsH*~?x<nflim<7)& 9%m%, 9 otJSLt-cM 0 0^ 

^Mtv^li, x*y->K ^ y 7°n M^r^n- 

n> , 4 f i ^ * -9- > t >f V 7° n e ;w 7 ;v n - ;w o ig^ffe o «fc 9 £ ffl ^ 

i^CARA^fft^iCo 
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RIB, 1 0 0 g<0ffi*^*v*^fc$<DARA£#$JJB*ft5 gK50 
gC«ffc$*4;:tm4. J-A. TJPtT-f (M. alpina) *>»£\ 1 
0 0 g Offi**/*-* tv^l 0 0 g ^fc «9 1 0^t)5 0 g^h'J^'J-b'J Ktf*# h 
tl&o tfv^t* (Ochromonas) <DW>&, 1 0 0 g^Mjj-^g 
fc«J5-20g<Z>H; ^'J-feU KWbft&o 

5-15% A^f-^g 
1 5 - 2 0 % XfT'J>f 

5- 10% *w>m 

6- 10% uy-^K 
2 - 1 0 % 

2-10% y^ 7 'j;i/>« 

4 0 - 5 0 % T7^F>t: 

^^0^7 o%^ix.^> h'j^y-t'; K^t>&*o 

D H A £> J: Q*A R A#^rfaB|cO^ 
«SC|oT, DHA^ffl»fWI. ARAl§r«»yiIt, 4felii*L 

<0 D H A £ X 0 s A R A <0 M V ^ JV it , # ftil <D *° <J U MM £ 
ElfcLTV»4 t#x.£>tl& 0 &Z>m&Klt, ARA^^DHAWlf l/^JHi 

4: £ tf M ^ t tf li , D H A i^m II K «f Rj£ *^ T 
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gtJit^iio #A^m^-ef±, mm*<Difc!kmt tztestwrnn^coD 

HAXO=lRA(Dl/^;V^I£Lfcf(:, ttl^ffll^'i 3 ©DHAif:(±ARAV^ 
D H A - £ <fc V/ i tz fi A R A - ^Mlg ttMg ESS^I" l>it § & 

ftefctt, ftP, Ji^ftfcH (ST, jffifcrt, fcitf&rt^tf 
) ^P^&^Kigii^ti^l^o SI* Il^il^J:^ 

it 

m^m^m kx-? -mart- a*? § & „ 

- £ £<> 7jtMSi> 7jc^?ftfli^^#^v;i/v 3 > i ttto 
iSlilL^ft*, »SLfc»»W&:££ifcillx., *V>TS fc*&?>£i:<7>ai 
-o©Jfi tv^iilli-Cfi. DHAI fcW:ARA#£fclfllllH^ 
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TU^sTttzM Y<7if*y h^A^DHAffill, A R A^JHi Ji^ *lf> 
G> * * n ■£ > o 

jm^mmmm ; ^^^i^wj^^'mj^^? 

fc^SteBfO+KDHAjfe .fctf/ifcliAR AflM8*iI#T4£ t *^tr 0 
^V^V- ^ JV K i $ •£ & *<7) D H A £ «fc 0 s / J fc ii A R A *Wfct 
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t i>X~%Z>o Matt, i^fitT^»"C»C^^fflV\ #-tf^> 

#MJ»l*fe#itL miHi^y^yyyy (Hunt i n g t 
on) mt tzltr^y^J^- (A 1 z h e i me r) #ic7)J:9&, DHAffc 

ii a r a mt^m k mmt ^M^Lti^ia^^oit otv>j 
^ 7 v ^ * & ^ t± ;u v v -y <7>»fli<7) «t $ £#m £M ^ e> , u ^ - ^m* x v 

££$Stt1-<S> 0 LtcD H.A & £ V s A R A (±> tti:iStt4|"e^LTV^ 

1 o 

il^LTDHASfctiARA<&»ft*«fC£fca t £S Lv> 0 %<Dm%ffiMttMte 
, AiSt LT$ttA*Lfe*L*itWt6T4>»3, tf^5>E> *of>, BHT 

f i o T« $ fitz D H A * J: V/ * tz (i A R A (DXZMg. t«t & T\ 
*S»i:ii, 2 2. 6 5 kg (5 0*°>K) J: <9 Sv\Hfi~$t$S « 
UIfi4Ili, -eafcl3*Sj5 OmgDHAH 5 0 0 0 m g D H AOttfflT* 
Mol^ U^«^-fifA^5 0 0 mg/HT*4o 00*. tf, «ffl£tl£DH 
A^fl|* s 5 0%<7)DHA£^fri§1=N -?-<7>;fffti£^-*ii, fftflBftl 0 0 Omg/ 
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2 2. 6 5 kg (5 0#>F) J: <9 Mv\S:£fct&&3 ft* A R A <DU B <DU^ 
5 0mgARA)j^ 5 0 0 0 mgARA/H-C*4% Mi U>#t#$-5- 
«fi, 5 0 0 - 1 0 0 0rag/Ht*5% ftffl? Jll> ARAM^5 0%<£>A 
RA*^tr»#> -e^»^*t±, ARA1|» 1 000-2000mg/H 
^im-ffla-rs-C^a^o ft&DHAi3.£O f ARA<9;iS&iiI&^ 
:b•£^::J:;g>$:lg*f;}^ 1 0 0 OmgDHAfcJtfl 0 0 OmgARA/Hf*% 

0 o 

mi ml Sfc»)t>-f^l-3^ gDHA^DHAMJ^i^tn, M 
^B#ffi{ijMSIlm l^fc»>#5}10-30^ gf)DHA©iffl^l)o flfilt~& 
AR A(7)IE't^ltIfSti> Illml S 7 5 ^€>#Ej 1 2 0^ gARAT^ 

0^^*{±, «5R-r*DHA*J:0 J /4fc»iARA*«Si U^^Wi'ffcfcft 

i§1^&&o *ftiSfc, MDHA^i^ARAWM^Ii, ^ft^ft, fel 20 
-1 5 0^g/ml^J:D s l)4 8 0 - 6 0 0 //g/ml ^dt^i 

A£Jfcfh3-fr*iBr:SM-£*o ^OMDHA{i*;V;>^Af-^>^^Jiif^t L 
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•cft/Bu ztitk, mm~*<D% pi/? &<vBiA*mm-t&o n<om^ dhav 
immik&Km^&n , mn^>^ Au^^^mm-r&x^b ^ 0 dh 

"/#Ji®J3\ ft* D H A £ J; tfA R A <^ift ^§I£7f & Q 

ijMJ:^ Y-Cffift-tZ tiSLffifpCOlai U^)]/<DD H Ai3 «£ UA RAIt JP?> 
igl^;W£)DHAi3j:O f ARA£-|6:1-&£ £^$*l£o £jfir/f)lf 
«4 t <7>DHA£J:O f ARA#Jt£^£>&£ tfi, £;ft£>e>J&#£MK<£tM& 

RA<^Kji£ii}jD$«Kjiv>&v> 0 

ill & & *) W h ^-C ii & v> 0 # < <D®mfeBtf D H A £ X Xf A R A <D M1j<D KZ. * 

fttsii^ix, nmmm^vEP Ai>s<)vi$-j&&oKi&<, epa^h 

^*^>i?)EPA^ix.l.it^< DHASi^ARA^t^i^t * 
IPJ^M£t*r?«o ARAi|t»fctfcDHAi|«^±, 

4. 3kg<7)Instant Oc e a nR* 2 3 0 'J? h ^CDTfCitTlC 
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&fr#ZZtK£<DXftt,*l2>l. 5fe%L%.<0A&V>Mfr<Dt&mWLZ, 3 5 0 'J 

MLtZo «4 0 0 g/ 1 ©iiLitgii^^te. 81, iK4 0 0 g/l 
^Jl/3-^ J /P^tl2. 5 K 33 J: tffcft 1 0 6 ,«$C/m I i fc }±$J 1 
. 3 g/ 1 <D/mrvx&Bt<DmUM&&ti&frt>i'>-. (C. cohn 

1 i ) mm®* 3 0 1, ^«»ira;i7fco mmt, * ? -/mm* 1 3 c m/m- 

f£SU mmt 1VVMI:S£U £*U*2 8 0 'J y V )V/frt^MX&& 0 $ 

y Y)v^^ii^h3 2mMm~Mtfc 0 u^icit, £#-c, 6 7. 5 u 7 h 

7 5 cm/^K, 5 5BtfflT~2 2 5 c m/fJ>fc±#3*fco 7 6B#W^\ f- y 7 

-*fflv^T^^"9-^*^*U fJ 7 0 0 g^fflDHA^*ftJJ|*»«U3feo 
6 0k g£>&#x*;^ 45kg<?)NaCU 12. 3kg^)MgS04 7H 

2 0 , £ «t VO . 9kg^CaCl2 2H2 0^7, 0 0 0 U ^ /KE>*fci&# 
U 1 5, 0 0 0 'J 7 h/Kalfc&JSfcflll&fco i«0-ilI?:«lL)tf, 6 5 0 k 

0 0 0 'J y ^<D#ft<&*l$ r /l' a 3, 0 0 0 'J 
y MviH&fco igM^*3»!p H(i6. 3C, SJfte 2 8 t: ^ Si&liO. 5* 
S>1. OVVMfc, ^y-feJK&flMBJEEWtO. HMtff-^M 
ti 1 2 0 c m/fi>fcK£U IfflWJtl^ 6 0 x 1 0 6«Sc/m 1 , £ 

tiMgffl^^-e i 'J v yfrv&mmit*) 4-5 g^t?«II 
fc$U^ KgLfcC. c o h n i i <OitfflW3 0 0 U 7 h ;P £ ^ y * * 



(30) !f$ft¥8-5 1 1 5 3 3 

gfclSfcTira*., 8N-H2 S 0 4 SfcfcU N-Na OH^M^IcJCTffl^p 

, 5 g/ 1 <fc «9 J:fc«ofci&K, 9 3 BSWfc «fc 1 1 1 M 

■eitSMLfco 2 5 %<75@l#£#fr 6 0 8 k g 9 U ~J&*0|K3 ^ 9 <J - 

S«!§»U DHA#ti 4 0 - 4 5 %*>#&3 0 - 4 0 k g^UISr^tfiK) 1 
5 0 k g€ll«^|L^ $£*&Sgffi*fr*fi, tl^^^lf^rftffltB^t 
*«tTOffi*fflV»"C, ^-^WitHLfco v#»*^^-?\ 5 0*C-c**iiQx. 

Sitliiot, 5 mE q/k g J: ^^^^imtttt^MJ^feffill (RB- 
o i l) ^|L*, RB-o i lit, ^SiiiraiaoTML, * 
<J5=Sfe, #^ti^^RB-o i l (RED-o i l) ii. #7°4rMb> &Mft, 

$Mfi, 0. 0 5%^^«if^i, 4 5H4 7%WDHA^i, £ 
J: 0^2 0 0 W3')»ioTV^: 0 

(Thraustochytrium aurum) <7)BM<^MU 
2. 5g(?)NaC U 5gWMgS04 • 7H20, lg»KCU 0. lg 
?)KH2P04, 0. 2g«CaC03, 0. 2g(?) (NH4) 2 SO 4, 2. 

3§Sfi^A*i£ 0 i0//g?)f7r/-HCU o. lg 

<?)NaHC03, £=1: tn 0^ gOtf?^ ^Bttfc^trfcMMcS'ifllx., ^"C> 
3 0 %<7)Mli50Vrr-*£ 150ml, fcitfl 0 % Oilll J-^rT, £ 5 0 m 
liDx.fco pHti6. 0C1IU 0VVMKH1EU ^o, «fi 



3 o o r pmciiu mmmm-ewiz-ttc y ? v * hf h'^AT 

<7;VA<7)5 B^<7)« ««« 10 0ml 8|L/: 0 Jg*«»i 9 BttfilL 
, $J4 g&fcSfctfVMtfv^fcUfco tvT. + cDjM (7)D HA^iii 1 0 
1 5 % 

b: f- 7 A -fyyTyt^A (Py t h i urn insidiosum)^ 

8 0'J^f;v (««) «>3&BE»*fc, 5 i 0 y hJWykMik, l. 2kg<?) 
^iV3-7, 2 4 0 g«x^x^Wl5mltf)MAZU 2 10SR©ffi 
feaj&Atlfco Miil 2 1"CT4 5«iLf:„ *feiS^HH, 3 $> 
5 'J y h )V<D&ffi&*toz-fco p H£ 6. 2 fcMEU mti&fc9t5frti> 
1 0 g / 1 O tff - «7 A >f y*/T 1 * 7, A (ATCC#28 25 1) <7)«t) £ 
33 is «£ 1 'J y h^Hx.^ 0 f7 7l|2 5 0 cm/^fflStJ 

1 2 5 RPMHI1L, iifti£Jt£ 1SCFM (standard cubic 

feet per mi nut e, S*fi*7^>/fl-) tRgLfc, Us 
*K 2 iI&&E*3 S CFMC±#?« 0 2 8^Mt\ 5 0%li 

©^^3-^-/0^^^1:2 0 y h^Mx-^o 5 O^fHT, $£HT ^IH 
> &2. 2 k g W1gft<7)/^^vX/0 5 #jbtl> £*Ui, JgiSftl 'J 

mk^ito *-*-*J:crjLM"CT'9o.£U 2 0 

0 g«/^t-7X|^ U 'J 7 h/K^^^AH*., mi&T2i$Mab#£ 

7100 gSfc*J 5j&>£>6 g60MII*#7t o ^M^77li|i/t^vX2 0 

glfcM'Jy h;K7)x^y^;v-e, l iswu mS/cMtBU isu 

MJlMt, 1 0 0 g<OlgM>U*'?xmti "9 2 2 g<7)5Mflt£#£ 0 &-£>H 
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Mortierella alpin a <7>liff DflS£ 

7 , 5 0 0 'J y Y fr(D%BW* 4 , 5 0 0 'J v h ;v©'*f}Sfc U 2 2 5 kg 
©f*^ Fn-x, 2 7k g^W^^iS iOU 5 0 g?)SM (D o w 1 5 

2 0) £iJHx.fc 0 pHlh. OKiSU ^*Ilil2 1tt6 0^HIlLfc 

0 III 2 8*CK:^iPL*:^ pH(iNaOHt5. 5 «SU M^lt 0 . 2 
5VVMi:ilL, WffiliO. 2A-iH:t£U A3 15«« 
8 0 cm/«Cl5EL/: 0 Mortierella alp 

1 na©2 0«^@ftffli£«2. 2 g / 1 £ 1 8 0 'J ? MHgffiLfco p 
HliSHSfK 3 7B#Wi-CiiJ:T^^"C^g, Z<D9!?&-?6. 5^ftUfPL^o* 

MS^l^-^if L£2 6«FW-ei 1 0 cm/#i:l#H^ s \ 

3 2 8 0ctn/|tIL/: o 12 3B#WT\ ? >^ ii, 4 05^n>?) 

^> ARA^14 5 %<7)MIg^ 17kg#^it, 

WJ6 

y ^-^ffl^T^JV*^? 7<*>Jgfc2 5 0 ^1 ?)«£:fr@e-f£ £ t J: oTS 

itLfc 0 + 3 - 5 %<Dm*Wf&Mbtitz 0 ^-c, m3*rfr* 

> 1 2 0 /i 1 £>Mi*N £<7VM >r-J:tia©lf^^ h-Ctv^c (£<7VM > 
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£ It £ > # >w* ^ MkUl * ffl fetf £ -if 9 f- y y F<b cufc, * <o 
^«^«m*L£ 0 yfiltJi, 7A^<J«, ^-e'j>f t5 5T3-eI 

l/-*9 0^il^t4ifctJ:oTSfiU MLT, ^lift^ffi}^ l^- 
fcffllt (RBD oil) Wbttfco HSlttfcli, ioae*^fc#ililB©#«B 

It 2mE q/k g «fc ^SK^ffi* <t 0 s 0 . 0 5 % <£ «? /h $ ^S8»tfl8flfr 

DHA^^ARA, < t "b HBM^ 
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7)V;^^v-^itetl|li, C. cohni i^ioifcDHA^S 
Wfc-£tr?ftfltS\ -H^fc*) l^£>3#7°-fe;v ( 1 #7°-tJV^7t:'9 5 0 % D H A 

M <?) D H A £ J: ^ 7 9 n ^ > (?) v ^ ; w ^ £^?)2M^]fr/fl^;v^ 

'J * A?) 2^<7)«D HA l^/wa^S L^o 
MM 9 

^>W**-;/V~AK!&&£#oJl#li, 0. 5ml ( 5 0 0 m g ) co D H A fill 
flg£ 2 0 0 - 2 5 0 m gcoD H A«T\ -0-Hk Sustical (R o s 
s Laboratories) 7**r /l^Jift£fcitHK&-5-Lfco 

*-L,fc 0 ?&***&«>"C6aiW"C, ,lf©DHAl/^iHt JlkLSI lmlSfcD 1 
. 8 5^g^f>13. 6 ft gtatS*lfco jE^frl^/Wi 1 9. 0±6. 4^ 

h 0 DHA•?fiII»-ec^)^^-e{i^ jfiiff ARAV^;vtijE#i^^;v^5 0%-c 

$mm i o 

1 g^A^-tJ^-HS^U^^SlB^?^ ^ti>fft<7)#7-t:;v 
HI4DHA*J:O r ARAfl61j|***&2 : 1 (ARA : D H A) <75*fli^# 4 fix is 
*K «^*fi, DHA5 0 Omg/B, A R A 1 0 0 0 m g/0 X$>2>o M% 
<7)M.WmRte, 4Mt»Lto lM?#DHA£J:^ARA^V^;V^IE'lr^ 
s<)V<D5fe£*)'J?% < (SP*>> JfiLtf D HA^\ JfoJElml^fclJlOO^gJ:*) 
^£<> ^ojfiL^AR A^M 1 m 1 ^fc 19 5 0 0 p g «t «9 4?4v») , ^o^ft 
j&*»v>Tv>*u*, JlUttt, MARA^j:^DHAV^;v^M^v^;v^B1- 
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<fctfDHAl^;v#*:E#fc*&Bfcfc2>i"tN l;THSiW s t^o 

ffiWfr$kMV)B>%\t, -HSfc»9 1 g<7)#:/-tr;i/£ 1 frh 9m$t^2tis 
^XlCbf) 7"-tr JWi A R A/ D H A tk^ffrfy 2 : 1 frh 44^5 H A * «fc 

^ARAflJf K41iiDHA 1 0 0 Omg/B, ARA 2 0 0 Omg 

/H-Cifc&o JH#©jm»Hltt, AMM-Cftm&Ltio ijfWDHAS^AR 
A<7)l^;W2±E#l^;K7) 5^J: 19 4? 4 < (IP*>> D HAtiM lmlSt>)l 
0 0 fji g J: *>4?fc< , ARAMU lmlSfcf3500^g <t «>4?4v>) , MVt 

tft> 1 -Bt&tlZ t "C> $ fiM A RAfci^DHA v^;^lEimH^£& 
^jfeffll 1 2 

10^g/d 1 JSL±<^Jlil?Sw»V^^li, #S£«^Kfl*lHr:'*- (the 

U. S. Centers for Disease Control and 
Prevention) Clot t%x_t>tlT^2> 
o t*BS*u 1 0^ g/d 1 ^Mx.^M<7)fe v ^^;v^#otE^^ti7tm^{i 
> -H^fc«9 1 g^^;i/*7°-b^* 1 -3«4?^> ZtL^fKDU-f-tfriiA 
RA/DHAJt^2 : 1 j}^44A5^^«D HA£ J:tfAR A?ftflg£#«^ 
DHA<7) J* 2 5 0mg/B> ARA(i 5 0 0rag/atiJ o H# Jill it 

ftfco Jii'/f (DD HA*3 i^AR A v^;v^jE#v^;kt) 5f^ J: *)4?*< (HP^> 
DHAiiAIlm 1 1 0 0^ g X V) /J?% < A R A fi« 1 m lSfc*) 5 0 

S-^*^)*4ftSr«c»t*^i"e*4o "OttzV, M.'M<DA R Afc £ 0 s D HA!/^ 
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